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DETAILED ACTION 
Summary 

1. This Office Action based on the Response filed with the Office on October 6, 
2008, regarding the SHICHIDA et al. application. 



2. Claims 1 , 3, and 7-1 3 are currently pending and have been fully considered. 



Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 



4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



5. Claims 1, 3, and 7-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over a machine translation to English of GRIESER et al. (Japanese Patent 
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Publication 2002-236105) in view of a machine translation to English of 
MANKINO et al. (Japanese Patent Publication 2001-099807). 

Regarding claim 1, GRIESER et al. discloses a gas measuring sensor, 
wherein is taught a gas sensing element extending in an axial direction, and 
having a gas contact part, which is brought into contact with a gas to be 
measured, at its front end (21 , Drawing 1 ); 

a case that surrounds the gas sensing element in a radial direction in such 
a manner that the gas contact part protrudes from a front end of the case (26, 
Drawing 1); and, 

a protector, formed into a bottomed cylinder, fixed to the case in such a 
manner that the protector covers the gas contact part of the gas sensing element 
(25, Drawing 1), wherein the protector is composed of an inner hollow-cylindrical 
portion, and an outer hollow-cylindrical portion which is provided coaxially with a 
side wall of the inner hollow-cylindrical portion with an air space in between (28, 
Drawing 1), 

the inner hollow-cylindrical portion is formed into a bottomed cylinder, the 
outer hollow-cylindrical portion is formed into a bottomed cylinder, the inner 
hollow-cylindrical portion is passed through an insertion hole provided in a 
bottom wall of the outer hollow-cylindrical portion, so that the bottom wall of the 
inner hollow-cylindrical portion protrudes nearer to the front end than the bottom 
wall of the outer hollow-cylindrical portion, the bottom wall of this inner hollow- 
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cylindrical portion being made a bottom wall positioned at an utmost front end of 
the protector (Drawing 1), 

a plural number of outer-wall gas inlet openings are formed in a side wall 
of the outer hollow-cylindrical portion (29 in outer wall, Drawing 1), 

plural number of inner-wall gas inlet openings are formed in the side wall 
of the inner hollow-cylindrical portion, the inner-wall gas inlet openings being 
arranged nearer to the case than the outer-wall gas inlet openings so that the 
gas to be measured is introduced around the gas contact part, and, an outer 
circumferential face of the side wall of the inner hollow-cylindrical portion 
positioned opposite to the outer-wall gas inlet openings is formed so as to be 
parallel to an outer circumferential face of the side wall of the outer hollow- 
cylindrical portion (29 in inner wall, Drawing 1), 

a discharge opening for discharging the gas to be measured, which is 
introduced to inside of the inner hollow-cylindrical portion directly to outside of the 
protector, is formed in the bottom wall positioned at the utmost front end of the 
protector (29 at bottom of cylinder, Drawing 1 ), and 

the side wall of the inner hollow-cylindrical portion, which protrudes nearer 
to the front end than the bottom wall of the outer hollow-cylindrical portion, has a 
taper part so that an outer diameter of the side wall becomes smaller toward the 
front end, and the bottom wall of the outer hollow-cylindrical portion has a taper 
part so that that an outer diameter of the bottom wall becomes smaller toward the 
front end (Drawing 1). 
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GRIESER et al. does not teach the plural number of outer-wall gas inlet 
openings having guiding bodies extending inward so that the gas to be measured 
is introduced to the air space, or that the tip end of the taper part of the bottom 
wall of the outer hollow-cylindrical portion faces the taper part of the side wall of 
the inner hollow-cylindrical portion. 

However, MAKINO et al. discloses a gas sensor, wherein is taught guiding 
bodies extending inward from a plural number of outer-wall gas inlet openings 
(P1, Drawing 5a). Additionally, MANKINO teaches that the tip end of the taper 
part of the bottom wall of the outer hollow-cylindrical portion faces the taper part 
of the side wall of the inner hollow-cylindrical portion (Drawing 9k). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to include the features as taught by MAKINO et al. in the 
sensor as taught by GRIESER et al. because the features function to generate a 
circular glow of gas to separate gas from any liquid droplets (MANKINO et al., 
Abstract). 

Regarding claim 3, GRIESER et al. teaches the side wall of the inner 
hollow-cylindrical portion, which protrudes nearer to the front end than the bottom 
wall of the outer hollow-cylindrical portion, has a taper part so that an outer 
diameter of the side wall becomes smaller toward the front end (Drawing 1), and 
a protruding length of the inner hollow-cylindrical portion which protrudes from 
the bottom wall of the outer hollow-cylindrical portion and has the taper part is 
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about 1 mm, as it is comparable to the width of a ring groove (41, Drawing 1), 
which is recited as being 1 mm in width (paragraph [0015]). 

Regarding claim 7, GRIESER et al. teaches the limitations of claim 1 as 
outlined above. 

GRIESER et al. does not teach at least one drain hole is formed in a part, 
in the bottom wall of the outer hollow-cylindrical portion, which is positioned 
nearer to outside in a radial direction than the outer circumferential face of the 
side wall of the inner hollow-cylindrical portion. 

However, MANKINO et al. teach a drain hole in the bottom wall of the 
outer hollow-cylindrical portion, termed a second side gas outlet (paragraph 
[0031]). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to incorporate the drain hole as taught by MANKINO et al. 
in the bottom wall of the outer hollow-cylindrical portion, which is positioned 
nearer to outside in a radial direction than the outer circumferential face of the 
side wall of the inner hollow-cylindrical portion of the device disclosed by 
GRIESER et al. because it would allow any water or oil to drain away and not 
interfere with the function of the gas sensor element (MANKINO et al., paragraph 
[0031]). 
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Regarding claim 8, GRIESER et al. teaches the limitations of claim 1 as 
outlined above. 

GRIESER et al. does not teach a drain hole is formed in a region of the 
side wall of the inner hollow-cylindrical portion which is positioned inside of the 
outer hollow-cylindrical portion, and the drain hole is formed in such a manner 
that a front side edge, of an inner periphery of the drain hole, which is positioned 
at the front end in the axial direction of the protector is positioned nearer to the 
front end in the axial direction of the protector than a rear side edge, of an inner 
periphery of the outer-wall gas inlet opening positioned at an utmost front end of 
the side wall of the outer hollow-cylindrical portion, which is positioned at a rear 
end in the axial direction of the protector. 

However, MAN KINO et al. teaches a drain hole is formed in a region of 
the side wall of the inner hollow-cylindrical portion which is positioned inside of 
the outer hollow-cylindrical portion (62, Drawing 1), and the drain hole is formed 
in such a manner that a front side edge, of an inner periphery of the drain hole, 
which is positioned at the front end in the axial direction of the protector is 
positioned nearer to the front end in the axial direction of the protector than a rear 
side edge (Drawing 1), of an inner periphery of the outer-wall gas inlet opening 
(63, Drawing 1) positioned at an utmost front end of the side wall of the outer 
hollow-cylindrical portion, which is positioned at a rear end in the axial direction 
of the protector (Drawing 1 ). 
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At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to combine the drain hole as taught by MANKINO et al. 
with the gas sensor as taught by GRIESER et al. because water and other 
sensor poisons can be dealt with by the drain hole, sparing the sensing detection 
element (MANKINO et al., paragraph [0033]). 

Regarding claims 9 and 10, GRIESER et al. teaches the limitations of 
claim 1, and in combination with MANKINO et al., the limitations of claim 8 as 
outlined above. 

GRIESER et al. does not teach a second guiding body, one end of which 
is connected to the rear side edge of the inner periphery of the drain hole and the 
other end of which extends with an inclination so as to come close to a center, in 
a radial direction, of the protector from the rear side edge of the drain hole toward 
the front end of the protector, or a notch crossing to the axis of the protector is 
provided in a part of the side wall of the inner hollow-cylindrical portion, and a 
region at the rear end in the axial direction of the protector from this notch is 
stuck out inward in the radial direction in such a manner as to continue to the 
side wall of the inner hollow-cylindrical portion, thereby, forming the second 
guiding body extending in the axial direction of the protector and the drain hole. 

However, MANKINO et al. teaches a second guiding body (S' and L', 
Drawing 3c), one end of which is connected to the rear side edge of the inner 
periphery of the drain hole and the other end of which extends with an inclination 
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so as to come close to a center, in a radial direction, of the protector from the 
rear side edge of the drain hole toward the front end of the protector (Drawing 3a 
and 3c). These guides are formed by notches crossing to the axis of the 
protector in the side wall of the inner hollow-cylindrical portion (Drawing 3c). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to incorporate the second guiding body as taught by 
MANKINO et al. into the gas sensor taught by GRIESER et al. because the flaps 
of the second guide body helps prevent water and oil from getting to the sensor 
element (paragraph [0039]). 

Regarding claim 11, GRIESER et al. teaches the limitations of claim 1, 
and in combination with MANKINO et al., the limitations of claim 8 as outlined 
above, including a drain hole in the inner hollow-cylindrical portion and a plurality 
of inner-wall gas inlet openings (GRIESER et al., 29, Drawing 1 ). 

GRIESER et al. and MANKINO et al. do not explicitly teach a plurality of 
drain holes or that the total opening area of the drain holes is smaller than the 
total opening area of the plurality of inner wall gas inlet openings. 

However, at the time of the present invention, it would have been obvious 
to one of ordinary skill in the art to include more than one drain hole because it 
gives the added advantage of ridding the sensor of potential sensor element 
poisons more efficiently, and a skilled artisan would also realize that it would be 
common in the art to keep the total opening area of the drain holes lower than 
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the total opening area of the inner-wall gas inlet openings to retain as much gas 
sample in the vicinity of the sensor element to keep the measurements as 
accurate as possible. 

Regarding claim 12, GRIESER et al. teaches the limitations of claim 1 as 
outlined above. 

GRIESER et al. does not teach any limitations regarding a guiding body. 

However, MANKINO et al. teaches an angle of the guiding bodies 
extending from end parts of the outer-wall gas inlet openings is formed inward in 
a range from 35° to 70°, relative to a tangent line of an outer circumference of the 
outer hollow-cylindrical portion (Drawing 4). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to include the guiding bodies as taught by MAKINO et al. 
in the sensor as taught by GRIESER et al. because the guiding bodies function 
to generate a circular glow of gas to separate gas from any liquid droplets 
(MANKINO et al., Abstract). 



6. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over a 
machine translation to English of GRIESER et al. (Japanese Patent Publication 
2002-236105) in view of a machine translation to English of MANKINO et al. 
(Japanese Patent Publication 2001-099807). 



Application/Control Number: 10/525,816 Page 1 1 

Art Unit: 1795 

Regarding claim 13, GRIESER et al. discloses a gas measuring sensor, 
wherein is taught a gas sensing element extending in an axial direction, and 
having a gas contact part, which is brought into contact with a gas to be 
measured, at its front end (21, Drawing 1); 

a case that surrounds the gas sensing element in a radial direction in such 
a manner that the gas contact part protrudes from a front end of the case (26, 
Drawing 1); and, 

a protector, formed into a bottomed cylinder, fixed to the case in such a 
manner that the protector covers the gas contact part of the gas sensing element 
(25, Drawing 1), wherein the protector is composed of an inner hollow-cylindrical 
portion, and an outer hollow-cylindrical portion which is provided coaxially with a 
side wall of the inner hollow-cylindrical portion with an air space in between (28, 
Drawing 1), 

the outer hollow-cylindrical portion is formed into a bottomed cylinder 
(outer part of 25, Drawing 1), and a bottom wall of the outer hollow-cylindrical 
portion is disposed nearer to the front end than the inner hollow-cylindrical 
portion (inner part of 25, Drawing 1), so that the bottom wall of the outer hollow- 
cylindrical portion is made a bottom wall positioned at an utmost front end of the 
protector, 

a plural number of outer-wall gas inlet openings are formed in a side wall 
of the outer hollow-cylindrical portion (29 in outer wall, Drawing 1), 
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plural number of inner-wall gas inlet openings are formed in the side wall 
of the inner hollow-cylindrical portion, the inner-wall gas inlet openings being 
arranged nearer to the case than the outer-wall gas inlet openings so that the 
gas to be measured is introduced around the gas contact part, and, an outer 
circumferential face of the side wall of the inner hollow-cylindrical portion 
positioned opposite to the outer-wall gas inlet openings is formed so as to be 
parallel to an outer circumferential face of the side wall of the outer hollow- 
cylindrical portion (29 in inner wall, Drawing 1), 

a discharge opening for discharging the gas to be measured, which is 
introduced to inside of the inner hollow-cylindrical portion directly to outside of the 
protector, is formed in the bottom wall positioned at the utmost front end of the 
protector (29 at bottom of cylinder, Drawing 1 ). 

GRIESER additionally teaches the following configuration: 

where the bottom lips can be taken as a first and second bottom walls of 




FirsnjDoasmaraitiotated, and the second wall is 
n the first bottom wall, the discharge opening 
wall (29 in the figure), and a connecting side 
Is has a taper so that the outer diameter 
it end. This configuration is structurally 
claim 13, as there is no convincing evidence 
s any functional significance, but is just a 



Application/Control Number: 10/525,816 Page 13 

Art Unit: 1795 

structural difference that is shaped the same as the example found in the prior 
art. 

GRIESER et al. does not teach the plural number of outer-wall gas inlet 
openings having guiding bodies extending inward so that the gas to be measured 
is introduced to the air space, or that the tip end of the taper part of the bottom 
wall of the outer hollow-cylindrical portion faces the taper part of the side wall of 
the inner hollow-cylindrical portion. 

However, MAKINO et al. discloses a gas sensor, wherein is taught guiding 
bodies extending inward from a plural number of outer-wall gas inlet openings 
(P1, Drawing 5a). Additionally, MANKINO teaches that the tip end of the taper 
part of the bottom wall of the outer hollow-cylindrical portion faces the taper part 
of the side wall of the inner hollow-cylindrical portion (Drawing 9k). 

At the time of the present invention, it would have been obvious to one of 
ordinary skill in the art to include the features as taught by MAKINO et al. in the 
sensor as taught by GRIESER et al. because the features function to generate a 
circular glow of gas to separate gas from any liquid droplets (MANKINO et al., 
Abstract). 

Response to Arguments 

7. Applicant's arguments, see page 9, filed October 6, 2008, with respect to the 
drawings have been fully considered and are persuasive. The objection of the 
drawings has been withdrawn. 
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8. Applicant's arguments filed October 6, 2008, regarding the 35 USC 103(a) 
rejection of 1, 3, 4, and 7-12 have been fully considered but they are not 
persuasive. The amendment to claim 1 is taught in the prior art of record, as 
outlined in the above rejection. 

9. Applicant's arguments with respect to claim 13 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

10. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 
37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 
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11. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. CHRISTOPHER BALL whose telephone 
number is (571)270-5119. The examiner can normally be reached on Monday 
through Thursday, 8:00 am to 5:00 pm (EDT). 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 
free). If you would like assistance from a USPTO Customer Service 
Representative or access to the automated information system, call 800-786- 
9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 
JCB 

AU 1795 
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